A patient with massive exposure to tetrachloroethylene fumes presented with coma and severe pulmonary edema. Sequential blood gases, chest x-rays, and clinical findings showed dramatic improvement with conventional but aggressive management and the patient recovered completely. There was no evidence of permanent renal, hepatic, or central nervous system damage.
Introduction
Tetrachloroethylene (perchlorethylene or "perc") is used widely in the dry cleaning industry as a cleansing agent (1). It is also used as an antihelmenthic (2) . The compound is highly soluble in fat. Toxic exposure to the compound causes mucous membrane, liver, kidney and central nervous system damage. The last leads to coma and death. The development of pulmonary edema from trichloroethylene and other related compounds has been previously described (3) After immediate endotracheal intubation and suction, the patient was placed on mechanical ventilatory support with frequent monitoring of arterial blood gases (Table 1) . Gastric aspiration was performed and the material obtained was sent for toxicologic studies along with urine and blood samples, which were reported as normal the next day. The patient remained very ill with no clue available as to the etiology of pulmonary edema which was the principal clinical feature. Isoproterenol, 0.8 mg in I liter of 5% dextrose, was infused intravenously to maintain systemic arterial pressure after the central venous pressure was determined to be 14 cm of H20. A 40-mg bolus of furosemide as well as 250 mg of aminophylline and 10 mg of dexamethasone were administered intravenously. The urinary output averaged about 300 ml/hr on forced diuresis. Six hours after admission, the patient's level of consciousness and pulmonary status showed improvement.
Radiographs of the chest taken at the time of admission and subsequently are shown in Figures 1-3 . The patient's serum electrolytes, liver function tests, and renal function were normal on admission. Four hours after admission it was learned that the patient had been exposed to the vapors of tetrachloroethylene. The patient gradually recovered completely and was discharged four days after admission without any residual abnormality. His liver function tests remained normal throughout his hospital stay and on repeat testing several weeks after discharge.
Discussion
Tetrachloroethylene is the principal solvent of the dry cleaning industry. Its use in garment cleaning has steadily increased during the past three decades. Exposure to the vapors of tetrachloroethylene is capable of providing an anesthetic effect if excessive amounts are inhaled. Overexposure to tetrachloroethylene causes depression of the central nervous system, the severity of which depends upon the duration of exposure (4). In two reports, the response in human beings seems to resemble that of trichloroethylene poisoning, i.e., headache, fatigue, nausea, vomiting, mental confusion and temporary blurring of vision (5, 6) . Minor organic injury to the liver and kidneys and possibly to the heart has also been reported. Exposure to the fumes Environmental Health Perspectives of tetrachloroethylene results in irritation to the skin and mucous membranes as well. Pulmonary edema and coma may also occur (3). Tetrachloroethylene and other halogenated hydrocarbons are highly soluble in fat. Their effects could be due to direct contact of the original compound or the breakdown products. Tetrachloroethylene is a clear liquid at normal temperature with a molecular weight of 165.83, specific gravity of 1.63, vapor density of 5.8, and no flash or fire point.
More than 200 million pounds of tetrachloroethylene are used yearly in this country. Because of precautionary measures, the incidence of toxicity is small. If concentrations of tetrachloroethylene vapor in air remain below 200 ppm with an average concentration of less than 100 ppm over a 40-hr work week, there will usually be no health hazard. The patient under discussion had probably been exposed to more than 1500 ppm over a sufficient length of time to make him initially dizzy and soon unconscious (1). While he lay on the floor continuing to inhale the toxic vapor of tetrachloroethylene, which is 5.8 times heavier than air, hypoxia probably supervened. Hypoxia and/or the direct toxic effects of the breakdown products of tetrachloroethylene like phosgene, carbon tetrachloride, and hydrochloric acid may have caused pulmonary edema (7) .
The mechanism of pulmonary edema is uncertain but it would appear to have been noncardiac. Since left heart filling pressures were never determined, left ventricular failure remains a possibility. However, there were certainly no clinical signs of cardiac dysfunction at any time in the patient's course.
The more likely pulmonary mechanism may have been related to the direct and/or indirect capillary permeability effects of tetrachloroethylene or its breakdown products.
This report emphasizes the need for strict adherence to the occupational safety acts by private industry in order to prevent such fatal or near fatal accidents.
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